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INTRODUCTION
The CLIC Tramsfer Smcturc serves the purpose of extracting 30 GHz power from the drive beam in the two-beam accelerator scheme of CLIC [l] . Initial design of the CTS was based on model work using the wire method of beam simulatian 121. This provided the designers with approximate CTS dimensiars and wake field magnitudes.
A complememry method, described hert, makes usc of simulations of the 30 GHz tx"e by computer codes. The CTS ~eometry not being axes-symmetric, a three dimensional simulation using the code MAFIA [3] was performed on a SUN-PX worlstation. i n spite of the restrictions on the number of mesb points imposed by the limited memory space (32 Mbytes of main memory) the results obtained confirmed and completed the ms obtained by model measurements.
CTS GEOMETRY AND EUNCTION
The CTS essentially consists of a smooth cylindrical beam chamber of 12 mm diameter, which is coupled by means of diametrically opposite slots to two periodically loaded rectangular (8 x 4 mm) waveguides (Fig. 1) . The periodicity of the waveguide 'teeth' is such that the phase velocity of the 2x/3 mode at 30 GHz is equal to the speed of light in vacuum.
The ultra relativistic drive beam creates in the waveguides a field that propagates in phase with the exciting bunch, so that constructive uansfer of energy to the waveguide mode is possible all along the structure. The drive beam is made up of a vain of bunches spgced by one wavelength of the 30 GHz mode, which is 10 mm, so that each bunch contributes to the coherent excitation of the mode, the energy of which increases until the last bunch has left the structure. At that moment the waveguides are filled with energy which propagates at the group velocity of about one third the speed of light and which is transferred to the main linac disc-loaded structure. 
MESH GENERATION AND FREQUENCY DOMAIN ANALYSIS
By means of the MAFIA module M310 the C T S geometry was simulated as shown in Fig. 2 . 
i
Thanks to symmetry, only one fourth of the structure needs to be retained in the simulation. The memory space available in the workstation being limited, only six cells were used in the frequency domain computations with 64OOO mesh points, whereas 12 cells with 128000 mesh points were used in the time domain computation of wake fields. The average resolution in the three dimensions is 0.3 mm. The beam trajectory is the z axis which coincides with the axis of the cylindrical chamber.
Mode number 1 2
By means of modules R310 and E310 the resonant modes of the CTS were computed. The solutions found varying the boundary conditions of the z end planes present a phase shift per cell from 0 to x in steps of x/6. They are shown in Table  1 , while the dispersion characteristic is plotted in Fig. 3 The dimensions of the CTS were chosen such that the intersection of the line representing a phase velocity equal to the speed of light with the dispersion curve occurs at the frequency of the 2x/3 mode, which is 30.00 GHz. The group velocity of the 2x/3 mode is 32% of the speed of light. Fig. 3 Dispersion characteristic of the CTS By means of the post processor P310, the Q of the structure was computed together with the shunt impedance per unit length R' and the r'=R'/Q parameter. Table 2 gives the numerical values including those of the longitudinal loss factor per unit length and per structure for the 2d3 mode.
.I Longitudinal wake fields
For this analysis the 12 cells geometry was used in module T3310. The boundary conditions were chosen as perfect magnetic conductors for the x = 0 and y = O symmetry planes, while for the z end planes the waveguide condition was imposed. For the computation of the longitudinal wake field, a bunch of cTz = 1 mm and charge normalised to 1 pC was placed in the centre of the beam chamber. The longitudinal wake is shown in Fig. 4 . It is a damped sinusoid with zero crossings distant exactly one 30 GHz wavelength or 10 mm. 
etting the y = 0 symmetry plane as perfectly conducting, nly the deflecting modes are excited by the bunch placed one Im off centre in the y direction. The bunch exciting the lake experiences its own deflecting action which reaches a iaximum at its tail. Since the transverse wake is offset by :/2 with respect to the longitudinal one, the subsequent Nunches arrive at the nodes of the wake field and therefore no umulative deflecting effect occurs for parucles near the bunch entre. The peak transverse wake field is found to be 2.9 //pC for 1 mm beam displacement and 12 cells length, which orresponds to 32 V/pCm for one CTS structure. Fig 5 hows the computed transverse wake field. 
HIGHER ORDER MODES
The present version of the MAFIA program does not allow to explore the resonant modes of a structure in a user defined frequency interval, but it finds all the modes staning with the lowest one. This feature sets a limitation on the number of higher bands one can explore given a fmed amount of computer memory available. Using the six cells geometry of the rectangular waveguide without the cylindrical beam chamber, it was possible to find some forty modes in the frequency band from 18 GHz to 72 GHz. Fig 6 shows the resulting dispersion diagram. The intersections of the suaight line representing a phase velocity equal to the speed of light with the dispersion curves indicates the synchronous modes that may be harmful to the beam. The relative importance of the shunt impedance of these modes with respect to the fundamental one, the synchronous 2n/3 at 30 GHz, has been computed and the results have shown that only the E 3 0 mode has an appreciable effect, of the order of 5%. 
. MECHANICAL TOLERANCES
MAFIA has proved to be a very helpful tool in the determination of the sensitivity of the CTS RF properties to the mechanical parameters of the structure [SI. To this end small variations have been applied to the four main parameters of the waveguides, namely their width and height as well as to the teeth height and length in the z direction, and the resulting variation in the 2x13 mode frequency computed by means of the E310 module.
Sensitivity of the 2 4 3 mode frequency to the mechanical parameters : Wh, Ww, Th, Tl, respectively height and width of the waveguide and height and length of teeth. 
